The importance of quality assurance in cancer screening has recently gained increasing attention in Japan. To evaluate and improve quality, checklists and process indicators have been developed. To explore effective methods of enhancing quality in cancer screening, we started a randomized control study of the methods of evaluation and feedback for cancer control from 2009 to 2014. Methods: We randomly assigned 1270 municipal governments, equivalent to 71% of all Japanese municipal governments that performed screening programs, into three groups. The high-intensity intervention groups (n ¼ 425) were individually evaluated using both checklist performance and process indicator values, while the low-intensity intervention groups (n ¼ 421) were individually evaluated on the basis of only checklist performance. The control group (n ¼ 424) received only a basic report that included the national average of checklist performance scores. We repeated the survey for each municipality's quality assurance activity performance using checklists and process indicators. Results: In this paper, we report our study design and the result of the baseline survey. The checklist adherence rates were especially low in the checklist elements related to invitation of individuals, detailed monitoring of process indicators such as cancer detection rates according to screening histories and appropriate selection of screening facilities. Screening rate and percentage of examinees who underwent detailed examination tended to be lower for large cities when compared with smaller cities for all cancer sites. Conclusions: The performance of the Japanese cancer screening program in 2009 was identified for the first time.
INTRODUCTION
Cancer has been the leading cause of death in Japan since 1981. The Basic Cancer Control Plan (1) , based on the Cancer Control Act enacted in 2007, aims to achieve a 20% reduction in cancer mortality rates within 10 years. One important policy aimed at achieving this goal is to promote high-quality cancer screening. For that purpose, the plan requires all Japanese municipalities to provide efficacious cancer screening based on scientific evidence with appropriate management and to take action to raise cancer screening rates (the number of people screened as a proportion of whole target population).
In 2008, the Ministry of Health, Labour and Welfare began focusing on quality assurance (QA) activities, which is the basic method of managing the quality of the screening program in organized screening programs in western countries (2 -5) , but have been underdeveloped in Japan; it announced that QA activities should be performed at all levels in each prefecture, such as prefectural health departments, municipalities and screening facilities. In particular, the latter two are important in QA, since municipalities are responsible for organizing screening programs including provision of screening, and screening facilities sometimes provide screening through contracts with the municipalities. In general, QA activity in cancer screening follows a cycle of the following three phases (6) : (1) setting appropriate indicators to measure the performance of QA activity for each screening provider, (2) measuring the performance of QA activity precisely through process indicators and (3) planning solutions for problems throughout the evaluation and obtaining feedback on their results. The first and the third phases have been particularly insufficient in Japan.
To serve the first phase of the QA activity cycle, indicators to evaluate QA activity performance were first developed in Japan in 2008 by experts on the Committee for Cancer Screening, which is an advisory structure of the Ministry of Health, Labour and Welfare (7) . The indicators are: 'the checklists of cancer screening' for assessing the structure, technique and device of cancer screening programs. The checklist items are those of the minimum requirements for municipalities to provide appropriate screening. The checklists have been evaluated for their appropriateness by a separate expert panel (8) . The checklist scores were shown to be positively associated with screening rates and rates of compliance with diagnostic follow-up examinations (further assessment rate) (9) .
The scheme for the third phase, evaluation and feedback has yet to be established in Japan. Feedback of the benchmarked performance of QA activity in each municipality based on the same set of indicators developed for the first and second phase of the QA is likely to enhance improvement of the screening process.
It has in fact been demonstrated outside Japan that provider assessment and feedback is effective in raising screening rates (10) , which is one of the most important parameters of program quality. However, we do not know if it is effective in Japan and what level or intensity of evaluation and feedback improves the process of screening effectively and efficiently. Therefore, we planned a randomized controlled trial (RCT) for the municipalities offering cancer screening programs in Japan to compare the effects of different levels of evaluation and feedback. In this trial, we compare the degree of improvement in QA activity performance across three groups of municipalities: two receiving different levels of feedback (high-intensity and low-intensity intervention groups) and one receiving no feedback.
The objective of this paper is to describe the trial study design and the status of Japanese QA activity performance in 2009.
PATIENTS AND METHODS

DESIGN
The study design was a randomized, controlled trial comparing three groups of municipalities that receive different kinds of feedback content. We invited all municipalities that completed the baseline survey to take part in the study; municipalities that consented to participation were assigned to one of the three groups (two intervention groups and one control group) in August 2009 (Figure 1 ). Within strata defined by a baseline checklist performance ( performance scores of 0 -19, 20 -24, 25 -29 or over 30) and the size of municipalities (large cities, mid-sized cities, small cities or villages), we randomly assigned the participating municipalities to each arm without informing them about the results of assignment. Randomization was performed by random number generation using a computer program.
OUTCOME ASSESSMENT
We shall review whether QA activity performance is improved by intervention in May 2014, at the completion of this trial. The primary outcomes are adherence rate (the number of items accomplished in the all checklist items), overall scores and scores by the element on the checklist performance. The secondary outcome is improvement of the process indicators. Researchers who were not involved in randomization assignment will review QA activity performance of each municipality without knowing if the municipality belongs to the intervention or control group.
SUBJECTS
The municipalities were eligible for this trial if they provided population-based screening programs, which nearly all municipalities do. Municipalities were excluded from the study if they refused to participate in the trial, did not complete the baseline survey, provided only cancer screening not listed in the guidelines or did not report process indicator values to the Ministry of Health, Labour and Welfare in 2008. This trial is planned to take place from 2009 to 2014, and the municipalities will be removed from the study if they stop their present cancer screening programs or merge with other municipalities during the trial.
BASELINE SURVEY
We conducted a baseline survey using the checklists with the questionnaire sent to all municipality officials who were responsible for managing cancer screening programs in May 2009. Municipalities included their consent form for the study participation with their survey responses. The purpose of the survey was to measure the checklist performance in the screening programs in each municipality at the baseline. The results of the survey will be the first objective data on the status of the quality of cancer screening programs in municipalities in terms of structure, technique and device in the programs.
INTERVENTION
All municipalities that participated in this trial received a basic feedback report that shows the national average of checklist performance. In addition to the basic feedback report, we provided the intervention groups with individualized evaluation sheets that present the QA activity performance of each municipality. The high-intensity intervention group received individualized evaluation results for both checklist performance and process indicator values, while the low-intensity intervention group received individual evaluation results only for checklist performance. The control group received only a basic feedback report.
The checklist was prepared for five types of cancer including gastric, colorectal, lung, breast and cervical cancer (7). The checklist comprises seven elements: (1) recruitment of target population, (2) method of screening, (3) information management system of people who participate in cancer screening, (4) recall rate (the number of people recalled for further assessment as a proportion of all women who had an initial screening), (5) percentage of work-up participants sent for referrals, (6) outcomes of work-up and (7) contract with screening providers. Each element contains some items related to high-quality cancer screening. The elements are listed in Table 1 .
In this trial, checklist performance was presented as the score or the adherence rate. The score is the number of items answered with 'yes', and the adherence rate means the ratio of the number of the items answered with 'yes' to the total number of items. Figure 2 shows a sample of an evaluation sheet. The evaluation sheet provides prefectural ranking of Management of cancer screening the checklist performance score and the deviation values, which are normally distributed random variables with an expected value of 50 and a variance of 10, in the prefecture and Japan. The provided information by checklist element contains not only a table on deviation values but also a radar chart with visual information on adherence rates. The basic report includes the overall adherence rate and the adherence rate for each item based on data from all municipalities (national average, see Table 1 ). The evaluation and feedback based on process indicators aim to help municipalities recognize their screening performance results and to motivate them to improve their performance. The comparison with the national or prefectural average enhances the motivation even further. In this study, process indicators include screening rate, recall rate, percentage of examinees who undergo detailed examinations (further assessment rate) and detection rates. Process indicators in each municipality are evaluated against the national criteria (7) established by the Ministry of Health, Labour and Welfare (Figure 3 ) to see if they meet these criteria.
The checklist performance and process indicators of each municipality will be measured once a year up to 2014, at which time this trial is complete. To investigate checklist performance, we developed a supplementary questionnaire to the checklist that was constructed in a manner that will allow respondents to answer 'yes' or 'no' more easily than on the original checklist. We distributed this checklist with the questionnaire to the departments that were responsible for cancer screening at the municipal governments. The process indicator values are derived from the National Statistics of Japan (e-stat). 
STATISTICAL ANALYSIS
SAMPLE SIZE
According to the result of the pilot survey conducted in 2008 (9), the response rate for the checklist survey was 87%, and the average adherence rate was 63%. In this survey, no intervention was conducted, and the 63% is supposed to be similar to the rate for the control group in our trial. We anticipate that the response rate to the survey will be 70% of 1800 municipalities; this accounts for the projection that 400 municipalities in each assigned group will respond. To detect an increase in the adherence rate from 63 to 75% in the intervention groups, a sample size of 400 in each group will be sufficient and have 87% power and a significance level of 5%.
PLANNED ANALYSIS
The primary hypothesis of the trial is that receiving the individual evaluation of QA activity performance will foster improvement of the checklist performance and process indicator values. Using the adequate statistical analysis including a t-test or analysis of variance, we evaluate the differences in primary and secondary outcomes at the same time among the intervention and control groups. Furthermore, we shall conduct a longitudinal analysis across the years. The intention-to-treat principle will be used to calculate feedback effects and differences using all municipalities initially assigned to interventions.
RESULTS
THE STATUS OF JAPANESE QA ACTIVITY PERFORMANCE IN 2009
As of 1 June 2009, 1286 of 1798 municipalities responded to the baseline checklist survey with effective answers (response rate ¼ 71.5%). Of these, 1270 municipalities were performing cancer screening programs for at least one target cancer site in accordance with the guidelines (Figure 1) . Table 1 lists the checklist items and national average of the adherence rate by cancer sites. The average adherence rate for all items was 60%. In the element of recruitment of target population, 72-75% of municipalities had created a comprehensive list of eligible residents (item 1-1); however, only 48 -52% of municipalities invited eligible persons equally (item 1-2) . From the items in the element of management of cancer screenees (items 3 -6), it appears that information is managed relatively well: of all municipalities, 80 -94% have a system to maintain records of the number of eligible residents (item 3-1), the number of examinees (item 3-3), recall rate (item 4-1), percentage of work-up participants to referrals (item 5-1) and cancer detection rate (item 6-4). However, records of the proportion of early-stage cancers and positive predictive values are maintained by only 41-56% of the municipalities (items 6-5, 6-7).
As the content of requirement is more detailed, the adherence rate is low (e.g. items 4-1-1, 4-1-2, 4-1-3) .
In the selection of contracted screening facilities, only 50% of the municipal governments based their decision on the formal service description submitted by applying facilities, and only 35% ensured that the service description mentioned the required quality monitoring items (items 7-1, 7-2).
Randomization was conducted among the 1270 consenting municipalities. Table 2 shows the characteristics of target municipalities at the baseline survey. Screening rate and percentage of examinees who underwent detailed examination tended to be lower for large cities when compared with smaller cities for all cancer sites ( Table 2 ). Distribution of process indicator values among target municipalities of each size were similar to those of whole municipalities of the same size category.
DISCUSSION
The present study investigated QA activity performance of Japanese cancer screening programs for the first time; on the basis of the results, we planned a randomized, controlled trial to determine the optimal intensity of the feedback with the aim of achieving high-quality cancer screening. Many Western countries already have nationally organized QA systems, and there is sufficient evidence that evaluating cancer screening providers and offering feedback on the results are effective measures to increase screening rates for breast, cervical and colorectal cancers using mammography, Pap tests and fecal occult blood testing, respectively (11) (12) (13) . On the basis of a systematic review of the mechanisms of effectiveness, it is anticipated that the assessment and feedback improve cancer screening providers' attitude and intentions for increasing recommendation and delivery of screening, and then lead to increasing screening uptake (12) . The attitude of provider corresponds to checklist performance (adherence rate and checklist score) in the present study. In fact, there was a good correlation between screening rate and the adherence rate (data not shown). Therefore, we assumed that improvement of checklist performance led to the improvement of the screening rate.
Although RCTs generally take time, we considered that the present RCT would not need so long as study period as the before and after comparison study, which would also take several years to complete. Because the checklists were developed as benchmarks of minimum requirements for the quality of screening in terms of structure, device and technique, the checklist items were generally not difficult to comply with. We estimated that relatively rapid improvement of the adherence rate up to 75% from the present 63% could be expected, though it was based on expert opinion. As a matter of fact, a 10 -40% increase in the screening rate was reported (10).
This study marks the first step in the establishment of systematic QA activities in cancer screening. From the results of the baseline survey, we identified three problems in the Japanese cancer screening process. One is the lack of a callrecall system with which to raise screening rates. The reports from Western countries show that the call -recall system is an effective technique for improving the screening rate (14) . This system requires the creation of a list of eligible residents from the residential register and the recruitment of all residents on this list. However, the baseline survey indicates that 30% of the municipal governments did not prepare a list of eligible residents from the residential register and only 50% of the municipal governments invited eligible persons individually (items 1-1, 1-2) . The construction of a call -recall system is necessary in Japan in order to improve the cancer screening rate.
The second problem is that process indicators are not monitored in detail. Many municipal governments did not report the proportion of early-stage cancers and the positive predictive values, because the submission of these records is not made compulsory by the Ministry of Health, Labour and Welfare. Reports by gender and age group, and past screening history (first screen or subsequent screen) are indispensable particularly to evaluate recall rates and cancer detection rates because there is a difference in the risk of cancer incidence between young and elderly persons, and first-time and non-first-time examinees. However, the rate of reporting the past screening history was especially low for all indicators; thus, education to promote awareness of the importance of these indicators is necessary for municipal governments.
Another problem is that the standard for selecting screening facilities is vague. Thus, very few municipal governments based their selection decision on the formal service description, including the required quality monitoring items (7) . Unless the contract includes a detailed description of quality monitoring, municipal governments cannot control the quality. We need to increase the rate of municipal governments contracting with screening facilities based on formal service descriptions, including the required quality monitoring items. 
